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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.SC 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

2. Claims 1-15 are rejected under 35 U.S.C. 102(e) as being anticipated by Wang 
et al., hereinafter Wang (US Patent Application 2002/01 19680). 

Regarding claims 1-3, 7, 10, 11, and 13, Wang discloses in figure 7, a quantum 
optical semiconductor device, comprising a GaAs substrate 10; and an active layer 11 
formed on the semiconductor substrate and including therein a quantum structure, the 
quantum structure comprising: a first barrier layer 12 of a first semiconductor crystal 
having a first lattice constant and a first bandgap; a second barrier layer 14 of a second 
semiconductor crystal formed on the first barrier layer, the second semiconductor 
crystal having a second lattice constant and a second bandgap; a plurality of quantum 
dots 13 formed in the second barrier layer, each of the quantum dots comprising a 
semiconductor crystal forming a strained system with regard to the first and second 
semiconductor crystal and having a lattice constant different from the first lattice 
constant and a bandgap smaller than any of the first and second bandgaps, each of the 
quantum dots having a height substantially identical with a thickness of the second 
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barrier layer; and a third barrier layer, another layer of the plurality of layers 14 of a third 
semiconductor crystal formed on the second barrier layer, the third semiconductor 
crystal having a lattice constant different from the lattice constant of the semiconductor 
crystal constituting the quantum dot, the third semiconductor crystal further having a 
third bandgap larger than the bandgap of the semiconductor crystal forming the 
quantum dot (see page 4, paragraph 56), the third barrier layer making a contact with 
an apex of the quantum dot formed in the second barrier layer. 
Regarding claims 4, 9, and 15, see paragraph 21. 

Regarding claims 5 and 6, note that there is a lattice mismatch between second 
barrier layer 14 and the dots, and therefore, the strain upon on layer(s) 14 causes more 
Ga density in the vicinity of the dots. 

Regarding claims 8 and 14, note that layers 14 can selectively be InP and GaAs, 
(paragraph 21 ) hence could have different lattice constants than layer 12 and/or among 
layers 14 themselves). 

Regarding claim 12, there is a substrate electrode 19, and layer 16 could be an 
active layer and layer 1 1 could be the cladding layer, and 17 a second cladding layer. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claim 16-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wang. 

Regarding claim 16, Wang discloses the limitations in the claims, except for the 
composition ratio of InGaAsP. It would have been obvious to one of ordinary skill in the 
art at the time of the invention to appropriately select the ratio percentage of the 
components of this material, since it has been held to be within the general skill of a 
worker in the art to select a known material on the basis of its suitability for the intended 
use. In re Leshin, 125 USPQ 416. 

Regarding claims 17-19, Wang discloses the limitations in the claims, as 
discussed above, but does not disclose the number of repetitious quantum dot layers 
and the barrier layers being 8. It would have been obvious to one of ordinary skill in the 
art at the time of the invention to choose and select the appropriate number of the 
alternating layers 13 and 14, since it has been held that discovering an optimum value 
of a result effective variable involves only routine skill in the art. In re Boesch, 617 F. 2d 
272, 205 USPQ 215 (CCPA 1980). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dana Farahani whose telephone number is (571 )272- 
1706. The examiner can normally be reached on M-F 9:00AM - 6:00PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M Fahmy can be reached on (571)272-1705. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
D. Farahani 
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